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m m m 

a a* - b a *«s£fl§#*f Hi 7 □ - y&if 

3 0) X* & h o $ b|-!¥L < 14, " <7)fcbilCD3§Bjm v feb^S^iSffl 

a a fcfis^js a>««r *af= M? h t o -z h 6<, 

# * ± ¥ ± ®> it ¥ 0) # m I " 1 1 -I) Z *l b 0 OF 35 if jg © - U 14 , 

leiiroffiS^fflCJcotX^ U— ->^£*l<i> two-hybrid ;£ 
(Chien, C. T. , Bartel, P. L. , Sternglanz, R. , Fields, S. , 
Proc. Natl. Acad. Sci. USA 1991, 88, 9578-9582; Fields, S. , Song. 
0. . Nature 1989, 340, 245-246) ti ¥ (J) fg B l~ & ^ T Mffl £ h T 

%tz 0 two-hybrid &i4, sei-iaiffinifflroti^f 
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&t %> ti^WL t L Xikm £ tltz t 0) T*b § (Flores, A., 

Briand, J. F. , Gadal, 0., Andrau, J. C. , Rubbi, L. , Mullem, V. , 
Boschiero, C. , Goussot, M. , Marck, C. , Carles, C. , Thuriaus, P., 
Sentenac, A., Werner, M. , Proc. Nat I . Acad. Sc /. USA 1999, 96, 
7815-7820; Ito, T. , Tashiro, K. , Muta, S. , Ozawa, R. , Chiba, T. , 
Nishizawa, M. , Yamamoto, K. , Kuhara, S. , Sakaki, Y. , Proc. Natl. 
Acad. Sci. USA 1999, 97, 1 143-1 147; Walhout, A. J. M. , Sordella, 
R. , Lu, X., Hartley, J. L. , Temple, G. F. , Brasch, M. A. , 
Thi erry-Mieg, N. , Vidal, M. , Science 2000, 287, 1 1 6-1 22 ) 0 
LfrL, CO) two-hybrid afeTf 14 v HBBa^*» L/tK— $-m&i=?-<D 
#i£^i:5 #*? RTflfefcS fi KteSftffl ICE o TBffl T? £ 6 i> V> t? 

two-hybrid ar± % «'jatticfeu^-c t laia*** y . #Br© 

S KIC «fc &5fcKStS*£fT 5 &5*<fc o fc (Walhout, A. J. M. et a I . , 
Science 1999, 237, 1 1 6-1 22) D 

Kt<7)Sf6J=«*: y N-tJ«i:^c— ^fiS^^e^^ >3&<Sfltfife**i, 

$e ¥ a ^ © ng^ ic £ y anatt^jfiicfcs U/-K— * -*<sttfls**i5 

X^'J H- J- t*^r5 1 >mS-t >-tr— (USPS) ;£ (Dunnwald, M. , 
Varshavsky, A., Johnsson, N. , Wo I. Bio I. Ce 1 1 1 999, 10, 329-344; 
Johnsson, N. , Varshavsky, A., Proc. Natl. Acad. Sci. USA 1998, 95, 
5187-5192; Stagljar, I., Korostensky, C. , Johnsson, N. , Heesen, 
S. , Proc. Natl. Acad. Sci. USA 1998, 95, 5187-5192) ^ , § S If 



77->£&E^ (GEF) SfcttRas 
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- U 9 ;U— K V7 T" $ tlfc (Aonheim, A., Nucleic Acids 

Res. 1 997, £5, 3373-3374; Aronheim, A., Zandi, E. , Hennemann, 
H. , El ledge, S. J., Karin, M. , Mo I . Ge 1 1 . B i o 1 . 1997, 17, 
3094-3102; Broder, Y. C. , Katz, S. , Aronheim, A., Curr.Biol. 

1998, 8, 1121-1124)o 

£ b I", J:y-ttlt©»l>7^P-fHT, ^^'Jy hSIS 

rt ? $8££*lfc: (Rossi, F. , Charlton, C. A. andBlau, H. M. , Proc. 
Nat I. Acad. Sci. USA 1997, 54, 8405-8410; Remy, i. ,, Michnick, S. 
W. , Proc. Natl. Acad. Sci. USA 1999, 96, 5394-5399; Pelletier, J. 
N. , Arndt, K. M. , Pluckthun, A., Michnick, S. W. , Nature Biotech. 

1999, 17, 683-690) o Z 0) £ & TJ I* , » SJ * *l fc # * *< g 6 R - 

3fctt»ifiSR I- <fc -a X 39 

ztnb<j)m*t£ji : £\*, ik$k#im&.tfWi < . i^r tit hubs a a a 

i:g«©iS$ffl^5^Itfjfj y .'*flH Bast &o 

to 
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IS E © Bfl * 

K(4 % -o(D$6Ifl©li^ffl^j|||ftSfcftfl)^P-?tfco 

SR2|C|± % d ©tBK©Jg8j 14, intein © N - * 3iS filj © *° 'J *7 
intein © C - * 4fj {Blj (7) *° 'J ^ ^ ^ K£«ttga©C-5fcJS*Jfl!)7|* 

iU]i:^P-^b(7)N-^4ffil|iJ|- s "J >*-ia5»J**-.-r*£S» 
- (7) i±l m © % m I* s H4|C|± % intein ^'ifVMAfi 
— ^ 4 , Si 5 I" (4 N intein A^I1SS©D n a Effc^Ifig- 

meizii, z©aiSI©fgiEi4, tiiiE©Mae#M;fcMe-efo& 
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- 0 ffi il O 3§ W It s fU OlZit. mum 2 ~M 9 (DlNf 

ft — :7a£iS$£L£:MfiR<!:i!irfBiB2~ig9 <7u\-f ftfr tf> 

f Limbic, mi i ca>ttsra0>3BBJlli* il!eii~l9 

<d LN-rti^o) s a a - s & ft*i s ^ffl »«f ffi ^ p - ? s *° 

■J 2 ^ KfcKtt HUBS flic - t |-<fc y a * jg 

e l t= s e s ^ □ - ^ b s ii« l *: s s s s * -a- -a g a ja - 
ei a © ^ m * ift m 

ttgas-ifiiaittffl, (in) ttisix^^-fv^y. (iv) 

ttllittS a llS^ito ^C, (1 a) ttg&K-SSRi|S5f^ 
mmtirmzTn-z? a , (i b) liIfiR-8e««Iftffl»Dfffl^ 

□ — 7b\ (2a) fi intein (7) N - 5fc 4ffij M 0 tK 'J ^ ? K, (2b ) 
I* intein 0 C - *^<H <J) tK ij XL ? =f- p\ ( 3 ) ft ^ ft g £ £ ^ L % 

<b < ic oa) itmmm&o) n -^^fiij^/K 1 ; •< ^ (3b) 

tt«K5B0C 'J*?? 1 K^^-fo (4 a) |* £ £ » 
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B ^fvto 

S2i*. zomwomtfofflizti^T* e g f p (D n -xmmvrt 

KcOfgitKO^T. 11 2 4-11 2 9 (D T?g& L fc 7 

EX_NVCf ^iJtltiefOSDS-PAGE^jJfef §i 
Lfcll-^fe^o (a) ~ (c) I*. til^H. Coomassie Blue §fe 
SDS-PAGE. (a) ttgai^tS^ (Novagen) t^^fi 
(kDa), (b) liG S T -T Z> 4 -=f < — J) =? A itu CO *§ £ $ 

(c) ttGST-77Y-f-f-*7Ai:J:^«Ift^St 0 *fc, 

(d) ~ (e) li;t^^^0*§±J*fe)(D^xX^ >3?'P -yx Y >y 
^L, (d) I* V D E^Pto#M*[Z£ §#*/r*£m. (e) |*GFP 

EI4|±, C CO ^ CO ^ $5 T 1^ £ ?° ^ X ^ K (MS 

w±li$']l®PmtJ)if^M-Cfc y , mWk\% V D E intein CO 

IWDEintein, H^I*GST^Ii s $4ffttH i s^^$^-T 0 £ 
7t, 'J stop li ii |R {? it =1 F > $ * L , start 

IH5li > CCOf§BjC0|IIi£$j(Zfcl>-C, I'ejtCaMtlSlMI 
SCOfiSfEffllZ^SA?^ V>^IS^$^ Lfcl^y , ( a ) 
lip ET_NVCASD ( C / M ) (SDS-PAGE), (b) |£ 

pET_NVCASD ( M / C ) % (c) (ip ET NVCASD 

(/) genel, (d) lip ET_N V C A S D i n k e r ( C 
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/M) s (e)lipET_NVCASD I inker (M/C) s (f) 
lipET_NVCASD I i nker ( / ) £ iR L , (A) li a n 
t i - H i silCt^^lX^^^P-yf (B) l£ a n 

±fi6fe(Dg3feX'<$ h/^a?Lfcitfe5 (IE: 4 7 0 nm, 5. 
0 n m/<> KS» 3S3fc : 5 . On m /\ > Kfi)o ( a ) liNVCAS 
D I i nke r (b).ttNVCASD (C/M) s (c) liN 

VCASD I i nker (C/M) ^St, 

CDM£^ LfcST?feS. ,^$il*3BBflSF«9 'J ?K V - A *S £ -T h (I 
RES) $^t* 0 * fc » pLucAl I s pLucN v fccfct/pL 
ucCfl)cDN-AttpcDNA3. 1 ( + ) I' A £ tl T l 1 * $ o St op 

fc j:t>* start itmmow ±fc j:tfH*&=i K>£s-r 0 

•5) S S K X ^ -f v > 9*0) ii in * * L 0 tr & o 

zo)&mo)%wo)m&n-m&nteKftmmtirmzrn-y\t s # 
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a -3 < * © -e & 4 o 

>h (intein) «J ffi $ *l £ □ Hz X Tf fc & o - © t £ . intein 

<7>SJ kJ tti L <t PIB#|C 1 > *>?1B5IJ (extein) C -I) 

(Gimble, F. S. , 5c/. 5/o/. 1998, 5, R251-256) 0 

(D&otj; intein 0 £ y ffi L £ I- 1£ "f £ C K «fc y % S 
a K Pel © ffi 2 ft ffl £ 8? *f f 6 * o -v & & o 

7^ . 2 O © g & g K * £ *L 6 2 O G> ? P -- :? a , b £ 

ft m y p - y © m m £ m r m m m a a * * l t „ 

2^C7)^P-^*a (1 a) fc «fc ^ P — 7 b (1 b) ICfclVT, 
7 P — 7 a (1 a ) I* s i nte i n 0 N - £ 5ffi fclj © ?K «J 7 5 1 K (2 

a) tttUlgSfl) N -*flg«07K , J^^^ K (3 a) £#fc*,©T5 
&y s 7n — 7 b (lb) It intein 0 C - 5fc flg ffl <D # >J ^ 7 

K (2b) t «§B£&© C - ;£*»«©# 'J K (3b) £#t? 

=t (D If fe & o 

Z;|x£>©7P-7a (1 a) fcitfb (1 b) fc*«5;ftffl 

$»UrLfc^Sfif A (4a) fcckrjB (4 b) izm&t&z £\z 

«fcy. gaMA- BWKD.«sffffl3b<»«f £*i<s>c 7p- 

7 a (1 a) fc «fc 7 P - 7 b (1 b) £ L g S » A (4a) 
ttatB (4b) (DfiiSv U6fl)IfiJt(4a, 
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4 b ) tfttKftm (I t) "f ftl£, intein( 2 ) X 7° =7 -T > > ? ( I I I ) 
lCJ:o-CSjyaS$*lS„ - ft I' «k y i nte i n ( 2 ) K & £ £ ft T ^ 
3 g 6 $P ft (3a, b ) ^iiig £ ft § (IV) 0 X, m b ft fc If 

st^S (3) SfWrftli, afiJt-ISR«ittl*«Bt5: 

C (D <h IfilA (4a) i: B (4b) tfftSftfl! (II) 

L&lfftli, i nte in ©X^7-f V>^ (III) ;6<jg C b I* fc «K 

Hilfi (3) 14 s± (iv) $ft"fs fciti-*-£c 

& ^ □ - y a , b (la, 1 . b ) (* . i nte i n 0) *° 'J ^ K <t ft 
HIM 6 0 tK 'J =f- KOft^^ftSiC-CfcottJ:^ C ft b 

^ a , b (1a, 1 b) Cfcl^t i nte i n 0) tK U ^ Zf J- K ( 2 a , 
2 b ) t«g»SaO)7KU ^^f F (3a, 3 b) li, S«®^*.ft 
-Civ-C4.J:UL, 'J > * — IB ^ if CD tK U ^T?^ h^^Lti^J 
ftXl^Xt<fc(^CDX&&o 

ZKDjcdk i nte in t L X [* , U * CD ± *fo & % <D *D CD =t 
CD X & „ Saccharomyces cerevisiae (pg) Sc 

e VMA, Candida tropiallis (#>v£g|) Ct r V M A & <h* 
l-ftS^ft-ijX&^^J&ScD&cD, Mycobacter i urn tuber culos is(ffe 
& M ) M t u r e cAfr£(DKjE*ffl®&3fc0)&CD, Thermop I asma 
as i doph i I urn (^-^^7X77 V h*7 7A) Tac VMAftf 
CD -£ *ffl ® * (7) t CD H A< m If b ft & o * tc ,' Gyanobacterium 
synechocyst is sp. ( £ i$ ) fiJfflD n a E t intein i fCtti$ 

ft &o 

t 
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1 b) iCfcHT, IfilA (4a) iSSSB (4b) (DfHJKfiS 
ttmtffo&tZ, intern ^^ISWIC^ y tU ^tl^fcfefCli, intein 

*{*6*Jl3li s 8iV MA**(D intein -£gBi*CD Ssp Dna 
Eintein » $. L < ft * $ *l « • SlVMA^tt, $f±§l!R£$; 
%"C fc 6 1 20kDa VMAI^IfilX^^i/^^^ttlL, 
70kDa(DH + — ATPa s et^iz^t, 50kDafl)g|! 

K5? £ l/7-g (VDE, *fcl±P I - See I) £ 

~3 ( 1 a , 1 b ) I" If & i nte i n SPfe (2a, 2b) t L T # £ 
L < EH 1 * b *l & o *fcv M^t£*<D Ssp DnaE-eii. strain P 
CC 6 8 0 3tf, f(DD N A E 9J W ?> AM- o T U & (N-3fc3§ 

-g>) ±. ^.f£0)ftM intein fey, N - «fc C - exte in 05 
S^CtZH^bhtl^ (Wu.H. , Hu.Z. , Liu, X. -0. , 
Proc. Natl. Acad. Sc i . USA 1 998, 55, 9226-9231) fc #> » 

±IBSe»-S6RffiSf^ffl»*fffl^a-^ (1 a. 1 b) Cifclf 

& intein Sflft ( 2 a , 2b) i LTff* L < ffll\ bHSo 

1^ ± IZ m Ok £ ft 6 fl * 0) intein 0) cb t^lA * (7) Ssp Dna 
E intein & % D£ «, gj, ft |£ |- (t § S g g _ S e R m © $g s ^ m 

$i>m&m < tttti"e#, 4>*>*>a,, 4**nfc 

& IWiSrJSO) intern IOT * J: Oo 

3?* ( -1 a % 1 b ) T? It s i nte i n 0 X 7? 7 -T > ? ( I I I ) ft Cl 
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tttlitU htHi\ (Duan, X., Gimble, F. S. andQuiocho, F. A. , Cell 
1997, 89, 555-564) e L tz O X . intein t L X it . ± % & % <D 

MR l y , aaft'j>* £a§ a LfcHt, x 7.7 -r > > 

m X. li iwlB © V D E T* I* „ x > K 3? ^ 7 - -t? K * <f > £ PM Nt L „ 
JBttttO) Kt* ^^f- K 'J I:: fc(^T» ft 

l\X^7^V>^Stt$*tC t^ftlbtlt^l) (Cooper, A. A. , 
Chen, Y. J. , Lindorfer, M. A. , Stevens, T. H. , EMBO J. 1993, /.?, 
2575-2583; Chong, S. , Xu, M. -Q. , J. B i o I . Ghent. 1997 272, 
15587-15590)o ~J5. II Ssp D n a EtlJ, HU I B 0> fc y , 3£ 
8&<7>BHil intein t? y s IE L < Iff L J fc tz £ ft X X Z? =j 4 v > ? ' *>< 

& < X 4j <£ l* 0 

Jat ± (D t fc y C? i nte in It % N - * iffitj 0) ?K 'J << ^ K ( 2 a ) 

<t c -*s8flij<z)7Ky K (2 b) c: #• »j £ ft s „ zat&Mom 
wnm&n-m&MttKftmmmmyn-z? o 3s 1 to tit 
#»**tfc#y k (2 a> 2 b) a, tiiRsaaN -mimm 

0/1* 'J K (3a), J: C - 3fcS»ffi0>#y K (3b) 

d a . 1 b) iztmx. mi^h&mmm&SMtut, m&MAfc 

J; t>* B <7) *1 5 ft ffl (II) ICJ: y. a. b ( 1 a , 1b) 

*b intein #X:7^-f is 1/ <f (|||) L fc <t * % ttJft^^^Ktt* 

u (iv) ^tistro-C'fcs.'cro^^.figiia (3) a, 
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mzti&o ifei^is (gfp) ntA:©M*gatt, aasstifc 

•£>£ 2 Ofc^*^ 6 J: 5 Jl,v7i7- 

--do)P - v- h rt* S N < c -£SS|S<£ 

© - -3 fl) K*-T>(::*Tya**iT^&di:*<»&;k-C^£ ( Waud, 
J. P. , Sala-Newby, G. B. , Matthews, S. B, Campbell, A. K. , 
Biochim. Biophys. Acta 1996, 89-98; Conti, E. . Franks, N. P. , 

Brick, P.. Structure 1996. 4, 287-298) 0 Lfe^ot. :^lb 

0--DO k> -r Lt nm** ana l-c. 3 a & & 

llffil'J^^f h" (3a) intein ON «J 

K (2a) t (D^^mHHZ^ V X ^ ^ > (Cys) 5£g % ^"©- 1 
±SStfJlC^P i/> ( T y r ) 3IS, *fctt- 3 , - 4 & |= %■ « T ? 
- > ( A I a ) t7i - VU 77-> (Ph e) ^-f-SCtd^HK 

£ z <b b „ 4 3 7 i@07J^->IiJ^7f -f>l:tiL 

fc^m* (R 4 3 7 C), 4 3 6 8 g C07X/\°7^>iSi-5f P 
V > K ^ L fc ^ E ft (D 4 3 6 Y), 4 3 4|@fl)<yp-f«>> 
?i»^T^->IZ^^Lfc^mi* (I 4 3 4 A) ^©£fU*£ftl& 



12 



WO 02/08766 



PCT/JPOO/09348 



-fa-) £teKttmzmfrtbtzi*-j;<Dm&m (isia) izmm 

«ky» &±0<t y ORIS. SfiRA- BBKDffiS 

11^1(43, 4b) t (1 a, 1 b ) 0)&&15 &its 

&c t lis 5 *l?t^LN 0 

ft. HSVMA1 fi*© intein (VDE) £ffiUfc 0 
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EIT> VDE©4 5 4(D7S;l(»5% > C y s 1 £ ft ft (7) T 5 
^imft. A s n 4 5 4 $St©7 S / iSSt tSo £ fc > C_ 
extein l£ . Cys 4 5 5frbMU Cy s 1 CRft'Lfc extein 
it>AU>^tS„ WTN - extein # fa I- - 2 , - 

3 • • ■ ia*4«*t< fc*>„ 

iiSPfet Lttt, V y$ *? ¥ (Aequorea victoria) 4 

*<D»fe&#£6 (EG F P : flit If Current Bi ology 1996, fffc); 
178-182) SfflUfc, 

S^Sfi: Ltlt E G F PON -5KSS«©7Ky Kfc 1 ocDC 

y s -1(4(D±3!ttfc*Gly 3£*. - 5, - 4, - 3 CD 3 

L fcA^T, E G F P 0 N -3fc3ffiffiiJ<D*° 'J ^ ^ ^ K <D ft £ *< J£ 18 
WaS* I 1 24 - I 1 2 9©FBlt75/liS^&T©J:?|-t 
iLfc (I2) 0 

(1 ) E G F P (7) I 1 2 9 C fc cfc XS E 1 25 I © £S £ ft ft o fc „ 
Ctlbli^&^ML, EG F P(Df^^Piffi4 88 n m ft <fc U 5 
1 Onm|:igfcJ:u;563fee-^$SLfc„ 

( 2 ) £ b |-m 1 2 5 I- L 1 2 6 Y © £f| £ ft ft o 7= *| £ K ft , 

&L± & L 1 2 6 Y(7)^miCj; <J m 1 2 9 E G F PjlftA^ 
IE K tff 9 S * *i 3 «fc 5 I- ft o tz Z t s fc £ IS/ * 7r 14 v St 5fc S & SB 

^ C Tr „ I 1 2 9CjiJ:tfE1 2 5 ICSES £ =ff o fc m 1 2 5 E 

g f pi*ft$sai-iaR«iftffliffi^p-^®i*se 
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V D Etf E G F P&mfoO) N -*4SWJ K fc £ C - ;£ 

_ N V C CD %m £ 2 5 °CT* fir ft O fc 0 

(1 ) *IS©DH5a|*$fflUty;^ft>S - h 7 > X 7 
x^-Hf (GST) Ifc^^Ei Lfco VDElitEGFPl 

c 3fn^E — £ - CD frj ®) T T? , Z © G S T it ^ I" Mil ^ Lfco C ft J: 
IJ s GST ( 2 6 - k D a ) . EGFP^mffcON-^agtjTKiJ^ 
K^b 1 2 5IS (1 3 - k D a ) , VDE(50-kDa). 
ktf&mfoO) C -3fcS8«# 'J K' < 1 4 — k D a ) b fj: £ 

^Mfig*M#bftfc„ 
(2) ^ bftfc^GMS^IiMfr bttfcH. mmL. SDS-PA 
GEtJ:oT|5lf Lfco 1 2~1 5 % S D S - P A G E *f JU± [Z , 
lllfit 1 0~225-kDa (Novagen) JSiDL. fl^i 
£fr&ofco ^iU£ Coomassie Brilliant Blue ^feL s pJlUfcL 

OiX^^'D-n O^tt, ant i - VDE^'J^7P-t^ 
#Cft . an t i - H i s }f |& ?K U ^ □ — jU ft (Santa Crus 
Biotechnology), £ fc (£ a n t i-GFP^E/^P — -f Jltfifo 
(BioRad) %Z?n--Jt LX^ftofco 

^□-->^(Zj^^ft^^ld: s "T^T Takara Biomedical ^bA 
¥ L , m&TzO)-? - a.7 JUI- ft o T ffll^ o 

P C RBf)i li, AB I 3 1 0 v x * =r 4 v >y 7 ± ? j if- \z J: ? 
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Z tilts VDE (50-kDa) <£ G S T t il ii£ L fc exte i n 
©***t-aLfcoO*y, G'S TtEGFP ^ ft ft CO N 
iJ/-K'J-<^^K ( 2 6 - k D a + 1 3-kDa) OH^iei^ife 
6 <t # b H <£ o 

Z *l J; y , Jt® 1 - O 3 - k D a fltJEtttf 5 O - k D'a 0) 

VDEfc5 3- kDafl)GST-EGFPtSiB^SSRl:»ll* 

£ b K s VDEtGST-EGFP SUM £ S R CO £ , 

Ant i-VDEfccfclXant i -GFPjjifttt. 3) 
L J ttl £ H tc 5 O - k D a i nte i n ( HI 3 d ) j3ct:i[>'53-kDa G 
S T - E G F P^mife^ME3 (H 3 e ) <h 4# fi (ft l~ £ L 0 £ . 
* ? =j << v > ^ $ I* lW ^ft CO 1 0 0 - k D a j£ |C S b ft £ J* 

GST-77^-f -f-*7A|:J:ot^ bl-GST-EG F P 

(" iS L v 8Hll::*S£ Lf;lE)I$ PreSc i ss i on^PxT 
— -tf 'T? IX y £tS L » SDS-PAGEC^Itfc ( M 3 c ) «h C h „ 2 
5 - k D a I" M*> b tlfco Zttlis EGF Ptlft©^f 1 

fc 15 IS- & Lfco 

(3) ;^i:77^ -T--f-* ^Ai=ck-3-c««*tifcaeRO» 

tl -Ftl 4 8 8 n m fc ct 5 10 n m & y % E G F P Oil t ct < - 
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El±a>fS3l<fc y ; x^-f *syyiz& ?ti-?KU Kfl>* 

^iCfeotVDE A^tjf] .y aj $ ft, E G F P 0) N - efc 1/ C - 

SfeWKDjK'J^^iF KA^?* K&^lcJ: otiSIS L, tlbtif: E G 

(1) ^Bi M B L 2 1 (DE3) pLysSH£ffl^TN-3Ml 

ie»-gfiRffiIftffl«R8tSfcfti:, P GEX_NVC0) 

G S T £ p E T 1 6-bK/7^-(7)H i s *I!$T*g& L, X ? 7 -f 
*>>^<7)««lfflJfe^»SILT P E T_N VC AS D (/) 

ZO^SlJtt, 1 8 5 -3 8 975 ; M ® (C # ft "f * ftfig ft f= T 

Rfcx>K3i*lx7--t? i E*-:7£ {(BRffJta K» - (sh 

i ne-Da Igarno - ( S9 IR H *& =3 K>» b ft £ 

a-tr ht'i^t.^c 1 1" ysenLfc, 

ibtlfc^7X5 FpET_NVCASD ( / ) iCEG F 

PtVDE0N-^J|i(»/fU^^f K (N EGFP— VDE) 

4 e n e 1 £ v V D E t E G F P © C U 

K 7f K (C_VDE-EGFP)Sa-h*t4g e n e 2 b ft 

^>2itei 1 ^-^p>'efeo7to 
aeK-'aaKffisftfflois^.. v d e©n -33 c-*jb*i 

(Dtf'J^y? K36<3&WlWlcjg&|cfc5 J: 5 |c "T 6 #> , 14 l-i* 
£ *i 5 J: 5 d * H8Rffit=i h^fcBRBItea h'>©^l:G I y -A 

(pET_NVCASDI inker (/))« 

set ^ 7 ftwsjftaeK-ftaKffis^fflA^ft-rsj^^aB-r 



17 



WO 02/08766 PCT/JP00/09348 

5 tz 40 \z s -h )\,=e z> zl u > ( c a M ) h^^f 

C a MJ3 J:I>*M 1 3(0^ili, N MRI: J: l) ifi C,^|:/«i:o t t^S 
(Ikura, M. et al. Science 1992, £55, 632-638) <ft , C a M 
* CDtt m CD 7 5 / Kfrfc M 1 3 t£CD&ECD7 5 / ^ * T? CD S£ M *< # 

(2) tt*i^7X5 h*p ET_NVCASD ( C / M ) , P E 
T_NVCASDI inker (C/M), fcitf p ET_N VC 
ASDI i nker (/) £ * J! ® «WIS A L » ftlfc-f £> S4 # 

g e n e 1 ©^SlEltt, ant i - H i s J: o X i 

IS£ftfc (H5A) 0 fit#l:j:ot8«f*tlfc±*»li, 5 

5-kOaifi ( H 5 A a , d) & IJ , C tl b N EG F P — 

VDE (3 6- kDa) CD X Z? =7 j V > 9" £ ft ^ HU SB ft £ C a M 
(1 7 — k D a )J *fcl± % ^-Ojfijg U >*- (1 - kDa) CD* 

3>hn-)lHT, pET_NVCASDI inker (/) 
^7XS r'S«t5*m©SSift|SDS-PAGE|:^ltfc 
^^?>. N_EGFP-V D E(Df-/N*> Ktffe&ftfc (H 5 A f ) 0 

— 73, gene2CDME3Jf±J5fci$lte, anti-GFP^/^P 

-t^tt*l:J: o ri^S'J * ft, E G F p CD c -jfcSHM CD tK U 
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E5 £ IZ % pET_NVCASD (C/M) jiil/p E T_N V C 
A S D I inker ( C / M ) £ SB S L fc flBllS 13 I* T\ itfe^* 
^P>A^l^fc*aifi©*l*li.N_VpE-EGFP(2 
O-kDa) tM1 3 (3-kDa) (05Ba) *tlit'J>* 
-Ml 3 (4-kDa) (H5Bd) 0) Mfo & & U <D t h t & < 

£tk L fc 0 pET_NVCASDI inker (/) £#t?':fcIIM 

"eli.X^^ MU ^ {b ft M b *l & o 0 P ET NVCASD (C 

/M) ££1-£*fl§B*Tr, CaMtMl 3 £&3§5E L <t Z 5. 
5 1 0 n m IC \f & $ # fgft 1= g T 0) it # j& £ ft fc 0 - £ % N_ 
EGFP-VDEfcJ;^C_VDE-EGFP|:g[i)i())/<^f h* 
U>*-^IS^LfcCaMfcJ;^M1 3 <B * #6 T? I* . 51 Onm 
(DSTtA^^ <tikLfc 0 pET_NVCASDI inker (C 

^7Xi h'pET_NVCASD I inker ( / ) * fc l± JB ift tt 
iJ>A-pET_NVCASD I inker (C/Mj'Ja-h'L 

C ft b 0) ^ <fc L J. CaMtMl 3©fflIflFffl|wJ: l-J, in trans 
X'T.ZT^'t ^yVtfmZ tj % EG F P3tm*©N-fe«fcUfC-*3g 

ft fco 
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X7'7-f •>> ftffe C & tz lsb\z\t. V D E dfc It & N - £ t>*C 
-*«j&<3EL < fify fi**ifc< Tl* ft b^C^o CO) J: oftftys* 

I*, C - 5fc$S<Z) N_ V D E N -5fcS0) C_ V D E t tfttiHZ & t 

CaMi:M1 3©i^, C a M<DN-5fcSBfc M 1 3<DC-3fc 
Sffi (7) fel 0) 25 I* , 5 0 Affeofc (Brookhaven Protein Data Bank 
«fc y )o C<0SJ8I*» N_VDEfeJ:tfC_VDE4«li»t*l:(i 
*£"f ^SpMltfctffc y, LfcA<o-C, pET^NVCASDI i 
nker ( C / M ) ^7^5 h'S S^IIt© IE Ll>^ >J 

L^L, Hl^l- I*. P ET_NVCASDI i n k e r ( C/M) 
^7>XS F "C <Z> 5 1 Onm-CS^^0l!Sf,^4^*^lbil, N 
J:t>*C__V D E (C^ft^ tl*S£ Ltd 0 -fccfctf9 -7 5 -/ & 
•J > 73 -*< V D E 0 #T y fclfc J? ftSffl 1$ fc-fr s V D E 

m J: < X ^ 7 •< ^ > & n > * > — 3 y t >b th X l< & Z t 

^ C? %l tz o 

KIT, ^7X5 K <D # fifcf* , *f!I@<Z> strainD H 5 a ft £ ?g ± 
kLXfi^tzo 

iei-iagffiI^iiffffl^P-^@l» intein «P(& t LT 
I*, MM Synechocyst is sp. PCC6 8 O 3^4^0)D n a E$ s 
iaSfiiLTlt 54*$^S*0^*>7i7— S(Lum_F) 
( p L u c A I I ) $ 4 3 7 7 5 ^ it 4 3 87 5 / Hfl)^l?^SJ 
L , N (p L u c N) fc£U*C ( p L u c C ) t 

i7i:z^ib©i^>7i7-^fcJ:^l/v7i7- if ft £> JM £ 
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( 1 ) ;u->7 x ? — -\z<DftU 

pLucNfeJ;t;pLuc c^iiSS^^tl^C 4: 
£51 Bt * tz A6 s t I- -f > 5/ a "J > 'J -b ^ * - £iifijfgg& L fc? 
•V <f Ax^i — gflHttUft (CHO-H I R) 

1 <Jgfl)^7^S h' (pLuoA I I » pLucN s jj^l/p L 
u o C ) t 0 . Ol/igOai/hn — X 5 h'(pRL-TK) 

iitCCHO-H I Ri:h7>X7i^y3>L, i 2 «^ x ;u.^ 

h*T?4 5I^RiltS»Lfco %%*)\> 5 / > 

h*0^iil,S(7) h7>X7i^>a >%ti¥<Dl£M£tSIE 

f S £> IZ % Reni I la ( *7 = •< £ ^ ) S*©;^>7i ( L 

um_R) £ffll^f;: dual-JU -> 7 x ^ — "If 7 ? -fe -< £ ft l^, x 

ID 8 fc # v 37 x ^ — -tf (£fci*;u*>7 x =j — -t? Jt) (D+g^lg^ 

5tJg (RLU) ^^Lfco 

ifx*^JI/^v7i7--tz (Lu c A I I) ^SlfcCHO- 
H I R RLUli, 11. (B8a) LucN 

fccfcl>*LucCCD#-£3g5j|LfcCHO-HI Rttt, RLUli, % 
tl^tl 2 . 2 X 1 O ft J: 4 . 5xl0- 5 1?fcort(|ll8b) o ^ 
fc.L u m_Rf ©^©^iliALf; CHO-H I Rfl).RLU(/( 
•^^7>K) li. 2. 2X10'^^/::^^, L u c N 



21 



WO 02/08766 



PCT/JP00/09348 



( 2 ) D n a E CO ft M 
W.M. (Syneohooystis sp.) PCC 6 8 0 3|fi|())D n a El^ 
m IB0 £ fc y , N - 5fc3i§ fij (7) 1 2 37i/illtC-^«fJ(D3 

6 7 5 y iSi^fflL\fc, 

(3) iaR-ieRfiIftfflj»tfffl^n-^(D 

±ie (2) CD D n aEON-^^illJt (1 ) CD L u c N £ , * fc , 
±IB (2) CDD n a E <B C - 3fc$s«l £ (DdJLucCS, # * il 
$S L , /WvXhP>1!^l/<^--eUp I RES 

(Invitrogen) (7) T )\, =f- 0 P — ~ > <7* +f" h (MCS) \Z W A L s 
p I RES-DSL^fto K (p I RES-D 

SL) |±, N-*^DnaEfl)3' - M^M fc C - JfcSHffi D n a E 
0)5' -3MSH~ — OCDMCS MCS-AfcJ:l>*MCS-B) 

E ttbCDM c s izii. *BSftfl§-f 5* *fctt»Sf*fB*H 

l7Cp I RES-DSL0)fi$SU; o 

^^f k (Y94D nkxst<j)$ —*f v hie-efcs't^77f 

V ;U -C / v h - 3 - ± - -tf E& * CD S H 2 N -f > (White, 
M. F. , Diabetologia 1997, 40, S2-S17) £ffil\fco 

HilfHMCS-A|CY94 1 M C S - Bl: S H 2 N Sff A Lfc 
pi RES-DSL (Y/S) t P RL-TK^^-5CHO- 
H I RI=»aWl^«l6S*#fco 
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H7|Cp I RES-DSL (Y/S) <D ffi 7ji L tz o 
£ f\ 6^U^U-ht|3t2/igffl^7^5 F (p I RES- 
DSL (Y/S))fccfctfO. 02ngH)3>ha-l^7X = h* 
(pRL-TK) 5CHO-H I R M |C h 7 > X Z? I ^ > 3 > L 
fco 4 5HFIO^Si, F B S $$*«IM . 0 x 1 O" 7 

MCDth-r>vrL'J>;ti^l!S^L, CHO-HI R$ffl8££ 7 2 8# 
ffi* 3&®s fc«fctf 5&|fflit* (3 7°C) Lt»»Lf:, 5»RSJtt 
»LfciBflSl*. Ova^;WJFCS-7'J-fO 
v^l >J. >££*fcl%lg£jfc-e 1 7 5 Lfco 

Ova'J R LUCJ; & 3g ft 3£ ® £ g! 9 I" * L 0 

CHO-H I RiHaiW>*>a'J>l:J: l J7 2Kia, 3 B# RIL & 

O „ O . 73, O . 1 8 T» fe o fc o * fc* Ovi 'J >ft^<fU 
i£MXi3»LfcBg(7)3gft?£Jg K) tt, O. 1 5T! 

fc l J, 5 «■«!■< >->i 'J >$]at£fTo;fc«&£<!:ISf£|!3$-efc5;: <h 

£ blC 3 B#MJSl±-r > *>a 'J >K J: <5»l8k£fT o tz^O R L U 

£ O T l J >iHb $tlfcY 9 4 1 K (94 1 Sg075/1 = 

tSH2N(DfllW^ffiIffffltJ:l>t©t'ifeV, H £ 
S-iaSfflIftffl«l«fffl — ^(DlCfcLNT D n a EO) in trans 

^©Kya*t^^7'f v^^^^^wic^c y % i_ u c n t l u 

c C ft<3ffi L X ;U v ? i ^ --tz SSi $ friz Z t tfW hfrt 

Z X , Y 9 4 1 {f £ ^ P > £ ■<< > > =l >J > 'J -fe 
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— ic oT V >Mit£ tifc 1*7 7 Lfc Y 9 4 1 
jSS£Elioi::5?Lfeo 

Y 9 4 1 ^m^^^ig^if fcC H O-H I RSjfflflS^li. *it IE & 0> 
Y9 4 tOf Py>©'J>8fti:j: t JSH2Nt£eS(ailIf|ffl 

mm mi Mag-^ag^s#ffl^t)fffi^D-^©g)^yjift2 
mmm 5T*ftf&2htzm&m-m&m$z:ftmMtJfmyn-y© 

*1\ R L U fi&OM >> jl 'J >;ilJ£{2c#t££5£|g Lfco CHO- 
H I RZHnUCO tfc V l~ p I RES-DSL (Y/S) tp R L- 

t kt? &#gjji Ltzfe. flr fe <o :£ £ -e 1 . Ox10- ,3 ~1. Oxi O 

-TMommv) &mm(D ■< > j. »j > ur 3 7 °c-c 3 s# $ij ^ l 
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If #©$bH 

2. intein © N - ffl © # V * K £ «»g S © N - * « 
ftU©7K'J K^#t;^P-^a fc, intein CD C - 3fc $£ fit 
©*°'J K £^l&gG©C -*«]©** U K^tt? 

zfn — ©~o© zTn-^frt, & & If ;Jt « i ©M SR- Ig 

3. 3fP-^ a 0 C -$Jgft£ ^P-^b 0 N - 3|5 Sg AW K * 'J > 

'* £ w-r * «#5 2 <o a a r - g a »« s ft ffl ? 

P — 

4. intein V M A I > K5? ^ U7-f T? 

If 2 £ fete 3 rotiftlA^lSI-iaillS^ffifiUJfffl^P 

5 . i nte i n A<£ & S * © D n a E <fc & If * Jg 2 $ fc I* 3 © O 

8 . tttt£&*<|gfttt»I*$-?fe<i>!jg$]?i 2 5 ©u-f tirt* 
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9 . mitw&mmtf)i'i'7 ^^--a-a^^m^^ sow&n-m 

1 1 & m e m - m s ictes <d minis & 0 

ffl»«fffl^p-^tf6s-r stKu uti-^ K£* teams flic 
# At & - t 1- «fc y ? □ - ? a $ mm l fc s a s 1 3f □ - if b 



21 



WO 02/08766 



PCT/JPOO/09348 



Ell 




1/11 



WO 02/08766 



PCT/JPOO/09348 



112 



VDE WVHNC 

EGFP ---IELKGI-- 

124 * * * 129 

m125 : E125I, I129C I ILKGC 

m126 : E125I, L126Y, I129C I I Y K G C 
m129:H29C IELKGC 



2/11 



WO 02/08766 



PCT/JP00/09348 



H3 



100K. 
75K- 

50K- 

35K- 

25K- 



III ^^» r 



-yes?**" 



3/11 




4/11 



WO 02/08766 



PCT/JP00/09348 



[§15 



2 

CO 

O 
i 

i— 

CD 
CZ 

z 

i 

UJ 



CO 

t — 

2 



CD 0) 



> > 

2 z: 

UJ UJ 



x X X 



UJ 

o 

I 

> 
o 



111 

O 
i 

> 

O lu 

^ o 

* Q 



» CD 



55 = 



a? 



(0 

ICQ 



5/11 



WO 02/08766 



PCT/JP00/09348 



U6 




6/11 



WO 02/08766 



PCT/JP00/09348 



H7 




7/11 



WO 02/08766 



PCT/JPOO/09348 



HI 9 




9/11 



WO 02/08766 



PCT/JP00/09348 



m i o 



CD 

i !2 





CO i 

cq N- co iq ^ co cm t- o i= ~ 
ooodoooo ^ 

my 



10/11 



WO 02/08766 



PCT/JP00/09348 



mi 1 



i e 1 



-e 1 



I e 1 



= CO 
- I 



, z t 



CO 



04 



CO 



1 ' 1 ' ■ 1 » I 1 t 1 I ' ' t 1 I I I » I I » I ' t ' ' 1 I I ■ ■ . . I ^ 

I^ CDLO^COCVJ^-O 

o o o o o o o 



ma 



11X11 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/09348 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N 33/68, C12N 15/09 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 G0.1N 33/68, C12N 15/09 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Roho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2001 

Kokai Jiteuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


M.J. Closton et al . , "The ins and outs of protein splicing 
elements "Molecular Microbiology, Vol.12, No. 3, 
pp. 359-363 (1994) 


1-11 


A 


WO, 00/36093, A (THE PENN STATE RESERCH FOUNDATION), 
22 June, 2000 (22.06.00) (Family: none) 


1-11 


A 


WO, 00/34514, A (PROTEUS), 
15 June, 2000 (15.06.00) 
Sc FR, 2786788, A 


1-11 


A 


WO, 00/18881, A (NEW ENGLAND BIOLABS . INC . ) , 
06 April, 2000 (06.04.00) (Family: none) 


1-11 


A 


US, 5795731, A (HEALTH RES. INC.), 

18 August, 1998 (18.08.98) (Family: none) 


1-11 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E' earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
u O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
05 March, 2001 (05.03.01) 


Date of mailing of the international search report 
13 March, 2001 (13.03.01) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



POT/} POO/09348 



a. wn<om~tz>ftw<D&m <mm<m%m (ipc)i 

Int. C 1 7 G01N 33/68, C12N 15/09 



WSE$-firofc*/WR*#f (gfBffBftHS (IPC) ) 
Int. C 1 7 G01N 33/68, C12N 15/09 



^mmmm^n 1 9 2 2- 1.9 9 6# 

B*m&m&mmm'&n 1971-2001^ 

$*m&fmjfim&'£m 1994-2001^ 

B#mmM$i£&&&&i 1 9 9 6-200 1f 



WPI, BIOSIS 



M J. Closton et al TThe ins and outs of protein splicing elera 
entsj Molecular Microbiology, Vol. 12, No. 3, P. 359-363 (1994) 

WO, 00/36093, A (THE PENN STATE RESERCH FOUNDATION) 
22.6J3.2000 (22.06.00) (7 7 5,11-41) 

WO, 00/34514, A (PROTEUS) 
15. 6 . 2000 (15. 06. 00) & FR, 2786788, A 



1-11 



1-11 



1-11 



0 5.03.0 1 



BHMSttfro&gH 13 03 01 



B*S#BW (ISA/JP) 
100-8915 



03-3581-1101 



2 J 



9 16 2 



3 2 5 2 



iiPCT/lSA/210 (fB2^-5*j (1 9 9 8^7^) 



mmmm&ft pct/j poo/o 9 34 8 



c as*) . 

fry- =!})—* 



WO, 00/18881, A (NEW ENGLAND E-IOLABS. INC. ) 
6. AM . 2000 (06. 04. 00) (77^!/-^ L) 

US, 579573 1 , A (HEALTH RES. INC. ) 
18. 8 ft . 1998 (18. 08. 98) (7r^U -fc L) 



1-11 



1-11 



SA/210 (fB2^-i;ott%) (1 998¥7J3) 



